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SUMMARY

API urges the Commission to reconsider its proposal to
reallocate the 2165-2200 MHz band for Mobile Satellite
Service ("MSS") providers in light of the apparent lack of
consumer demand for MSS service. For example, COMSAT
alleges that it would not offer MSS service in this band if
forced to pay the costs of relocation. Clearly, based on
COMSAT’s position, insufficient capital and a lack of
consumer demand for yet another mobile communications

service have rendered the Commission’s proposal superfluous.

Should the Commission determine to reallocate this band
for MSS nonetheless, then API urges the Commission to adhere
to the plan it put forth in its Notice of Proposed Rule
Making. Specifically, the Commission proposed to require
MSS providers to relocate incumbents to comparable
facilities and to fully reimburse incumbents for the costs
of that relocation. API submits that sharing between Fixed
Service ("FS") users and MSS providers is not feasible, and
that even if sharing were feasible, it would only provide a
short term remedy, not a permanent cure for interference
problems between MSS and FS Only reimbursed relocation of

incumbents would provide such a permanent solution.
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Federal Communications Commission .

WASHINGTON. D.C 20554
In The Matter of

Commission’s Rules to Allocate
Spectrum at 2 GHz for Use

)
)
Amendment of Section 2.106 of the ) ET Docket No. 95-18
)
)
by the Mobile-Satellite Service )

To: The Commission

SUPPLEMENTAL COMMENTS
OF THE
AMERICAN PETROLEUM INSTITUTE

The American Petroleum Institute ("API"), by its
attorneys and pursuant to Section 1.415(d) of the Rules and
Regulations of the Federal Communications Commission
("Commission" or "FCC"), hereby respectfully submits these

Supplemental Comments in the above-captioned proceeding.¥

1. API previously filed Comments and Reply Comments
in this matter. In addition, on April 5, 1996, API filed a
Response ("Response") to the Supplemental Comments of COMSAT
Corporation. In that Response, API expressed its opposition
to COMSAT’s attempt to distort the results of the 1995 World
Radiocommunications Conference /"WRC-95") regarding the
concept of users in the fixed microwave gervice ("FS")
sharing the 2.1 GHz band with the Mobile Satellite Service

("MSS") .

" Notice of Proposed Rule Making, ET Docket No. 95-18,
10 FCC Rcd 3230, 60 Fed. Reg. 11644 (March 2, 1995).



sharing the 2.1 GHz band with the Mobile Satellite Service

("MSS") .

2. Since the filing of API’'s Response, the Commission
has placed COMSAT’s Supplemental Comments on public notice
and permitted parties 30 days in which to submit their views
on the issues raised in COMSAT’'s filing. API’'s position
explained in its Comments, Reply Comments, and Response
remains unchanged. However, due to the intervening events
since API's Response was filed, including the Commission’s
invitation for additional comments, the Commission is
respectfully requested to accept these brief Supplemental
Comments so that API’s position on these issues is available

in a contemporaneous and complete fashion.

COMMENTS

A. Fixed Services Users Face a Critical Lack of Spectrum

3. API urges the Commission to reconsider its
proposal to reallocate the 2165 - 2200 MHz ("2.1 Ghz band")
from FS to MSS users. As API and others explained in this
proceeding, there is inadequate spectrum available for
relocation of FS users. The bands which were designated for
FS relocation by the Commission in its Emerging Technologies

proceeding, ET Docket No. 92-9, are the 6, 11 and 18 GHz



bands. Since the conclusion of the Emerging Technologies
proceeding, however, those bands have become increasingly
unavailable for use by FS. For example, the upper 6 GHz and
18 GHz bands were reallocated at WRC-95 so that FS users are
co-primary with non-geostationary !"NGSO") MSS feeder links.
Moreover, spectrum reallocated from the federal government
to private sector use in the 4660-4685 MHz band, in WT
Docket No. 94-32, is not available to private operators,
such as FS users, because licensees must meet subscriber
build-out requirements and compete at auction. FS users are
not commercial providers, so they are foreclosed from that
spectrum. As TIA points out, other FCC proceedings have
restricted FS use of the 23 GHz and 26 GHz bands in favor of
Intersatellite Link and Data Relay Satellite Services. The
28 GHz band is proposed for use by Fixed Satellite Services
and MSS feederlinks, rather than FS, in CC Docket 92-297.

On May 7, 1996, the FCC released its orbital assignment plan
for geostationary satellite systems which will operate in

the Ka-band (17.7-20.2/27.5-30.0 CGHz) .

4. Combined with this critical shortage of FS
relocation spectrum is the likelihood that insufficient
consumer demand exists to support MSS in the 2.1 GHz band.
Already, there are several communications satellite systems

operating or planned for operation in the near future in



other portions of the spectrum. For example, 1in June 1995,
AMSC launched its first satellite and began providing
telephone service in January 1996. DBS providers can now
offer such non-video services as meter reading and other
data transmission services and two more DBS licenses were
recently auctioned. The Commission is in the final stage of
licensing the first three Big LEO providers in the 1.6 GHz
band, and an additional two Big LEO providers will offer
service in the next tier of licensing. Finally, on May 7,
1996, the Commission authorized the submission of
coordination and notification information to the
International Telecommunications Union for seventy-four

commercial geostationary satellite networks.

5. In addition to the increasingly saturated
satellite communications market, numerous terrestrial
providers of mobile voice and data services have been
licensed in the sixteen months since the Commission released
its Notice in this proceeding. There are thousands of new
licensees ready to offer service in PCS blocks A, B and C;
on 900 MHz SMR frequencies; and on MDS channels. Auctions
to award licenses in the upper 200 channel block of the
800 MHz SMR service, as well as the D, E and F PCS blocks,
loom on the near horizon. Cellular subscribership continues

to soar. With all this competition in the marketplace for
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Commercial Radio Communication Services ("CMRS"), API doubts
that an MSS provider, with its high start-up costs and high
monthly subscriber fee, is needed or even commercially
viable at this point in time. API therefore urges the
Commission to refrain from reallocating the 2.1 GHz band to
the MSS industry unless and until the MSS industry provides
reliable data that consumer demand exists for yet another

provider of CMRS.

6. The continual erosion of FS spectrum is bad for FS
users’ underlying business and ultimately injures the
infrastructure of the United States. Should the Commission
determine that MSS providers truly need additional spectrum,
then API urges the FCC to utilize the great quantities of
spectrum which are to be reallocated from the federal
government to the private sector in the coming months and
years. On March 22, 1996, the FCC released its Plan for
Reallocated Spectrum ("Spectrum Plan"). This Spectrum Plan
outlines the scope and timing of future FCC rule making
proceedings required to reallocate 185 MHz of spectrum from
federal government use to private sector use. According to
its Spectrum Plan, the FCC will begin rule making
proceedings later this year to reallocate and establish
service in 70 MHz of this spectrum. If needed, API urges

the Commission to allocate spectrum for MSS from the



available 185 MHz rather than the highly encumbered 2.1 GHz

band.

B. Results of the COMSAT Conference

7. On April 25, 1996, counsel for API attended a
conference held at COMSAT headquarters for the purpose of
discussing the feasibility of FS and MSS sharing of the
2.1 GHz band. The conference was well-attended by members
of the FCC’s staff, the satellite industry, fixed services
users, and equipment manufacturers ("the Group"). Many
representatives of the FS industry exchanged communications
prior to the meeting in an attempt to establish the
framework for the session and to answer some of COMSAT'’s
questions in advance. Attached as Exhibit A is a submission
from those FS representatives to COMSAT. Exhibit B provides

a list of attendees at the COMSAT <onference.

8. During the conference, COMSAT demonstrated sharing
software which was developed by a British company and is
based on international interference calculations.

Bill Rummler of AT&T and Alex Latker of the FCC both pointed
out that those international criteria are simply proposals,
they are not accepted formulas for studying sharing between

MSS and FS in the 2.1 GHz band.



9. API’'s counsel pointed out that the key criteria
must be United States interference criteria, since
incumbents are U.S.-licensees, the band is heavily
encumbered in the U.S., and domestic interference criteria
are stricter than international criteria. API’'s counsel
also noted that COMSAT ignores the fact that new studies
concerning sharing between the MSS and FS in the 2.1 GHz
band are required by WRC-95 documents, including

Recommendation 717, in preparation for WRC-97.

10. The Group agreed that further work should be
performed on this issue and determined to delegate
responsibility for studying the feasibility of MSS/FS
sharing to the TIA Bulletin 10 Satellite Committee, also
known as TIA TR14.11. Phil Salas, a member of that Bulletin
10 Satellite Committee, agreed to direct this effort. 1In
this way, API believes, the sharing criteria will be based
on domestic uses of the 2.1 GHz band and will utilize
mutually acceptable engineering standards, rather than
international standards developed primarily by MSS

proponents and with other countries in mind.

11. If the Commission determines to explore the
feasibility of sharing the 2. GHz band, then API urges the

agency to adopt the Group consensus and permit TIA to



develop criteria for studying sharing. API also urges the
FCC to require MSS licensees to relocate and fully reimburse

incumbents where sharing is not feasible.

12. API remains doubtful that any sharing study can
sufficiently demonstrate that harmful interference will not
result from the operation of MSS and FS in the same
frequency band. API members cannot tolerate any harmful
interference in light of their responsibility to meet
Department of Transportation safety criteria, to ensure the
public safety, to protect the environment, and to avoid
ruinous liability for accidents caused by harmful

interference to the operation of their microwave systems.

13. Nonetheless, if the Commission disagrees with
API's position and determines to explore whether sharing is
theoretically possible between MSS and FS, then API strongly
encourages the FCC to examine this issue in a scientific
manner through the open forum provided by TIA’s Bulletin 10
Satellite Committee. API believes that the public safety
responsibilities of the pipeline, railroad, electric and gas
utilities, refinery, and other users of the 2.1 GHz band
cannot be relegated to those unfamiliar with U.S. activities
in this band or to others with an understandable bias. The

United States is a highly developed nation with a sound



infrastructure built on the premise of protection of public
safety and the environment. Unfortunately, not all
countries in the world share our priorities or use the

2.1 @GHz band in the same manner. Likewise, most commercial
providers of communications services do not bear the public
safety and environmental responsibilities that private users
in the 2.1 GHz band must meet every minute of every day. If
the feasibility of sharing this spectrum is considered by
the Commission to be worthy of study, then API is confident

that TIA is the best forum for resolving these issues.

14. Although it has been the predominant focus of
discussion by the many participants in this proceeding, the
issue of interference from MSS into FS is only one half of
the problem. An even greater potential for interference
exists from FS into MSS. Curiously, MSS proponents are
silent on this issue. Participants at the COMSAT conference
agreed that it is important to study both aspects of the
sharing problem. API believes that interference from FS
into MSS would be so great as to diminish any potential
benefits to the MSS industry from their sharing plan. API
urges the Commission to refrain from crafting rules which
would punish FS incumbents for the fact that their systems
pose a significant interference threat tco any and all

potential MSS handheld units operating in the 2.1 GHz band.
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Moreover, API requests the Commission to scrutinize both
aspects of the sharing problem, not just MSS into FS

interference.

C. Sharing: Toward What End?

15. Even if sharing were somehow shown to be feasible
in the 2.1 GHz band, API emphasizes that even COMSAT and the
international community recognize that FS users will
inevitably have to be relocated in order for MSS to operate
in the medium- and long-term. Thus, sharing would, at best,

be a short-term solution.

16. API believes the Commission should ask proponents
of sharing: even if sharing were feasible, in light of the
fact that it is a temporary solution, what worthwhile
objective would be served by short-term sharing of the
2.1 GHz band? Sharing might buy the MSS industry a little
time to raise revenues for relocation. Or sharing might
allow such a long delay and repeated instances of
interference that incumbents are ultimately forced to self-
relocate without reimbursement Either way, sharing only
postpones the fact that relocation will occur and someone

will have to pay for it.



17. API believes the Commission proposed the proper
course in its Notice: rather than postpone the inevitable
relocation, if the FCC determine’s MSS needs the 2.1 GHz
band, then the Commission should adhere to its plan to
relocate incumbents within three years with the costs borne
by MSS providers. In this way, the Commission need only
apply its existing Emerging Technologies rules for voluntary
and involuntary negotiation periods and reimbursement for

relocation.

18. If, as COMSAT says, COMSAT is unable to pay the
required relocation costs, then API submits that many other
satellite companieg, such as TRW, TIridium, Constellation,
AMSC, Celsat and others, will fight for the right to become
an MSS licensee and relocate incumbents. In an age of
$10 billion auctions for small business PCS licensees, a
$3 billion price tag (which is probably overinflated) would
still be a bargain sale for the ability to provide

nationwide (and even worldwide} MSS service.
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CONCLUSION

API doubts that sufficient demand exists for MSS to
justify the significant disruption caused to FS users by the
Commission’s proposal. Should the Commission determine that
MSS does need additional spectrum, the 185 MHz of
reallocated government spectrum is better suited to MSS

needs.

If the Commission decides to reallocate the 2.1 GHz
band nonetheless, API requests the Commission to implement
its plan for reallocation of FS users with full
reimbursement by MSS providers API believes the Commission
correctly concluded in its Notice that sharing the 2.1 GHz
band is not feasible. API submits that the Commission need
not examine this issue any further because of the temporary
nature of any sharing solution and the inherent threat to
public safety and the environment posed by the theory of
sharing. Should the Commission wish to examine this issue
further, however, API encourages the Commission to authorize

TIA to study the interference problems.



WHEREFORE, THE PREMISES CONSIDERED, the American
Petroleum Institute respectfully submits the foregoing
Comments and requests the Federal Communications Commission
take action in a manner consistent with the views expressed

herein.

Respectfully submitted,

AMERICAN PETROLEUM INSTITUTE

1 o
By: ;2&%%%2)’LjZZaé/

Waywe V. Black

John Reardon

Keller and Heckman

1001 G Street, N.W.
Suite 500 West
Washington, D.C. 20001
(202) 434-4100

Its Attorneys

Dated: May 17, 1996
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April 24, 19886 (202) 434-4129

Ms. Nancy J. Thompson

General Attorney

COMSAT Mobile Communications YI2 FACBSIMILE
6560 Rock Spring Drive

Bethesda, Maryland 20871

Ra: FCC ET Docket No. 95-18;
Amendnment of Section 2.106 of the
Commission’s Rules to Allocate
Spectrum at 2.1 GHz for Use
by the Mobile Satellite Service
COMSAT computer Simulation Meeting

Dear Nancy:

In order to facllitate the upcoming meeting at your offices
concerning COMSAT’s computer simulation software, a group of
Fixed Services ("FSY) users cenvened a series of conference calls
during the weeks of April 15 and April 22, 1%96. Tue following
persons partlcipated in one or more of those conference calls:

- Rick snith of Texaco, Inc.

- Sean Stokes and Dennis Guard of UTC, the
Telecommunications Association

- George Kizer, Bill Xnight and Phil Salas of Alcatel
Network Systema

~ Denis Couillard of Harris Farinon

- Thu Nguyen of Radio Dynamics, Inc.

- Bill Rummler of ATE&T

- Thomas Reller on behalf of the Association of Amarican

Railroads
~ John Reardon on behalf of the American Petroleum Institute

The participants discussed thelr general concern that they
have received insurtficient information concerning the nature of



Nancy J. Thompson KEI1ER AND HECRMAN
April 24, 1996
Page 2

COMSAT’s proposed ICO system and the equations to be used in
COMSAT’s computer simulation software. On several occasions, for
example, I have requested from Jeff Binckes, Ray Crowell and Sam
Nguyen a copy of COMSAT’s software so that FS users coula study

it ahead of time. Unfortunately, I have not yat received that
softvare.

The group also identified specific information which it felt
the FS community would need in order to intelligently study the
issune of sharing between tha FS and Mobile Satellite Services
("MS88") in the band 2165-~2200 MHz ("the 2.1 GHz band"). Provided
herewith is a list of preliminary questions; these questions are
designed to shape the dialogue at Thursday’s meeting by providing
COMSAT with guidance concerning the need of P§ users for more
complete information. FS userg hope that these questions will
provide some guidancae explaining such basic igsues as the
parameters of COMSAT’s planned system and the specific equatians
and assumptions which underly the computer simmlation goftware.

Also provided herewith is a partial list of answers to
questions vhich COMSAT posed to FS users and a letter from George
Kiger of Alcatel Network Systems. As you will see, wany of
COMSAT’g cuastions are answered, but in order to answer most of
the questions completely, the participants felt obliged to know
the operating characteristics of the ICO system, as well as the
equations and assumptions underlying COMSAT’s software. For
axample, the participants were hesitant to characteriza an
average FS syotem because they want to avoid a situation where
the average scenario bacomes the standard. Instead of the
average scenario, FS users are highly concerned with the worst
case scenario.

F8 users such as utilities, railroads, pipelines and
refineries cannot afford to conduct business based on the laws of
probability and averages: they must ensure the public safety and
protect the environment. They cannot tolerate even one instance
of harmful interference. Thug, the participants from the F3
comnmunity find statistical averages largely irrelevant; the
bottom line for protection of public safety is not the average
scenario of harmful interferenice, but the worst—-case scenario of
harmful interference.

E NA UE. :
¢ What aquations are used in the simulation program?

e How do these eguations differ from and comport with the
WRC~95 Final acts?
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s DPlease provide what COMSAT believes to be the worst case

satellite alignment/transmission scenarios that would
impact the F$ users:

- Have you considered multiple MSS system intéraction
with multiple satellites systems and various multiple
accegs tachniques?

- What multiple accese technigue is planned for use
with COMSAT'’s MBS?

- How will the situation evolve ap MSS 1luzding
increaces?

What FS unfaded RSL is being mwodeled in the simualations?

FS users are concerned that certain ITU documents refer to

"gtudies” but do not include cites to the specific studies;
pleame providea actual copies (not cites) of any and all
scientific studies which have addressed the issue of MSS/F§
eharing below 3 GHz and upon which COMSAT relies.

PRELIMY Y WERS :

L4

Many existing FS systems have unfaded RSL‘s of -50dbm.
This still allows for fade margins around 40 db because of
the sencitive receiver thresholds which are common in the
2130-~2150 MH2 and 2180-2200 MHe band.

An FS antenna is typically Type B per Section 94.75 of the
FCC’8 Rules,

The typical antenna at 2.1 GHz is a 6 foot parabolic dish,

with gain of approximately 29.5db, and between 5-8 degree,
3 dB beamwidth.

Modulation = Analog FDM/FM 48 channel 80¢ kHz
Modulation = Digital 256 QAM

Transnit Power = 1-2 watts = 30-33 dBm

Polarization = Worst Case

Height of terrain at station = Worst Case
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¢ Propagation Model = Barnett Vigants from TIA
Bulletin 10-C

® * * X

I hope this information is helpful and loor forward to
discussing these 1gsues further at the meeting v Thursday. In
the meantime, should you have any questions, please let usS XKnow.

Cordially yours,

Fleuids

Jfhn Reardon
Enclosure

cc: Charlee Iseman
Alex Latker
Sean White
San Nguyen
Jeff Binckes
Ray Crowell
Rick smith
Sean Stokes
Dennis Guard
George Kizer
Bill Knight
Phil Salas
Denis Couillard
Thu Nguyen
Bill Rummler
Thomag Keller



MEMORANDUM

To
From
Date

Ref

John Rearden c.e. *
Goorge Kizer
April 23, 1906

Today's Conference Gall Regarding GOMSAT Technical Data Request

The following is my Input for consolidation in your response fo Sam Nguysn
of COMSAT:

1. The following are typical characteristics of fixed point to point radio
systems operating in the approximately 22 GHz bend in the United States
(Consideration shoufd be given to Canadian systems which have other
characteristics such as transmission bandwidths as wide as 29 MHz.);

a. Analog Systems

Qperational Bandwidth: 800 kHz

Modulation Type: 48 Channel FDM-FM
Transmiiter Pawer: 2 Watts, Constant Power
Nominal Received Signal Level (RSL): -50 dBm

RSL at 30 dB SN Threshold: -92 dBm

Receiver Noise Figure (Temperature). 6 dB (1155 °K)

b. Digitai Systems

Operational Bandwidth: 3.5 MHz

Modulation Type: 4 DS-1, 256 or 84 QAM
Transmitter Powser: 1 Watt, upto 10 dB ATPC
Nominal Received Signal Level (RSL): <30 or -40 dBm

RSL at 10 BER Threshold: -73 or -83 dBm

Receiver Noise Figure (Temporature): 4 dB (728 °K)
Transmitter TA: 3% 0r33dB

c. Receiver Fllter Characteristics

N/A - interference is co-channel, desired signal occuplas entire
transmission bandwidth (allocated bandwidth and occupied
bandwidth are the same)



d. Typical Antennas

Type:
Polarization:
Elevation Angle:
Azimuth:
Height:

Feedeor LOSS:
Typical Sizee:

Main Beam (Peak) Gain:
Side Lobe Suppression:

®. Link Type

Bi-directional
Full period duplex

Paraboli¢

Linear, Horizontal and/or Vertical
+1°t0-1°

Any

0 to 1.5 miles AMSL

0odB

68 or 8 Feet

29 to 32 dB (Seo Attachinent, ~
Table 11-2)

Per Antachment, FCC Antenna
Standards, 1,850 to 2,500 Msz
Category B {Assume 0 dB for 0 ° 10 5 )

Any location in the Unlted States

Path link typically 30 miles

f. Performance Estimation Methodology

Performance Objectives

Bulletin 10F, Para. 4.2 2, attached

Fading Model

Bulletin 10F, Para. 4.2.3 (ATT/Bell Labs Barnatt-Vigants

Model), attached

NOTE: ITU-R Rec. 530 is not recognized by the North
American fixed point-to-point microwave Industry

Interference Criteria

For constant pawer and frequency interference use IN and
C/{N+) methods as described in Bulletin 10F, Paras. 2.5.4,
2.5.5 and A-6, attached.

For other systems, specific methods must be determined.

2. The main objective of the meeting later this week in Washington is to
discuss sharing of fixed microwave frequsncies with the mobile satellite
service. Tha exact characteristics of the mobile satellite systems are not
well defined to the fixed microwave community. We have heard some
indication that the mobile satellite system designers anticipate changing
satellite and/or earth station power and/or frequencies.

All current industry accepted methods of estimating interference sffects Into
fixed microwave radlo systems assume constant power and frequency
interfering signals. If the mobile satellite systeme wiil vary power andfor
frequency, the first issue to resolve is an appropriate method of estimating
interference Into fixed microwave systems.



interference effects into analog radios are well characterized by averape
intarfaronoe power. On the other hand, Interference effacts Into digial
radios are characterized by peak interference power (This is not universally
understood since most practical interference cases are not time varying.).
As long as the Interference is not time varying, the peak imerference power
to average desired carrier power is typlcally converted to an average
interfering power to average desired carriar power for convenlence, Digital
radio Interference analysis based upon average interfersnce power will
iead to unroliablo ragults if tho Interference power is time varying, The
worst case emrors accur when the interference is the strongest (aSsuming
time constant statistical characterization of the interference).

In addition to the above interference considorations, interfering eystems
with large peak t0 average power ratios can create a nonlinear interferonce
effiect High peak to average interference power can cause the radios to
locee carrier lock and radio frame for low average Interference power. The
radio ¢lock recovery and resynchronization time and the actual methods of
performance tabulatlon (e.g., errored-seconds, degraded minutes) must
then be considered In addition to the “theoretical” interference induced error
performancs. -

A full understanding of the interference environment is necessary to aliow
us the be sure our analysis methodology Is appropriate.

Best regards,

oo

George Kizer
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